Preferential silencing of a common dominant rhodopsin mutation does not inhibit retinal degeneration in a transgenic model.
Autosomal dominant retinitis pigmentosa caused by the frequent rhodopsin P23H mutation is characterized by progressive photoreceptor cell death eventually leading to blindness and for which no therapies are available. Considering the gain-of-function effect exerted by the P23H mutation, strategies aimed at silencing the expression of the mutated allele, like RNA interference, are desirable. We have designed small interfering RNAs (siRNA) to silence specifically the P23H rhodopsin allele expressed by a transgenic rat model of the disease. We have selected in vitro one siRNA and generated an adeno-associated viral (AAV) vector expressing the short hairpin RNA (shRNA) based on the selected siRNA. In vitro the shRNA significantly inhibits the expression of the P23H but not the wild-type rhodopsin allele. Subretinal administration of the AAV2/5 vector encoding the shRNA in P23H transgenic rats results in inhibition of rhodopsin P23H expression that is not able to prevent or block photoreceptor degeneration. Since rhodopsin is the most abundant rod photoreceptor protein, systems resulting in more robust shRNA expression in the retina may be required to achieve therapeutic efficacy in vivo.